pressure gradient less than 20mmHg
and regurgitant fraction less than 15% could be considered ideally corrected.
A table was constructed for determining the most appropriate width of the outflow patch for the ideal correction. In the previous paper5) it was described that regurgitant fraction (RF) could be determined by regurgitant area corrected by body surface area
Since RA=A1-A2,, it was converted to:
(2) where A1 and A2 were preoperative and postoperative annulus area respectively. Different curves showing relationship between postoperative annulus area and regurgitant fraction (PI curves) were obtained according to preonerative annulus area as illustrated in the previous naper.5) 
DISCUSSION
Main purpose of this communication is to describe how we can determine the most appropriate size of the outflow patch in total correction of tetralogy of Fallot. In the first place we should establish maximal acceptable limits in terms of residual pressure gradient and regurgitant fraction. Late follow-up study of postoperative patients with tetralogy of Fallot performed in our Department1) as well as others2),3) demonstrated that patients with residual pressure gradient between the right ventricle and pulmonary artery less than 50mmHg were leading normal life without symptom. However, ideally the gradient should be less than 20mmHg, since it has been known that exercise increases the pressure gradient considerably.6) Regarding regurgitant fraction, most patients have tolerated even severe pulmonary regurgitation without exercise intolerance.7) However, those with greater regurgitant fraction have larger right ventricular end-diastolic volume and smaller ejection fraction.5) While long-term prognosis of those with severe pulmonary regurgitation has not been determined, it is reasonable to make every effort to lessen the regurgitant fraction. As a tentative maximum limit of regurgitation we took regurgitant fraction of 15% as stated in the previous paper.5)
Reservation must be made as to the absolute accuracy of figures appearing in Table I condly interactions between residual pulmonary stenosis and regurgitation have been completely neglected. Presence of regurgitation apparently increases pressure gradient by increased right ventricular stroke volume. Simple calculations shown in Appendix II indicate that mean systolic pressure gradient across the stenosis will increase by 23, 56, or 104% when associated with regurgitant fraction of 10, 20, or 30%, respectively. Presence of residual stenosis also affects the amount of regurgitant volume. Calculations with several assumption as described in Appendix III indicate that residual stenosis in the vicinity of the annulus will reduce the regurgitant volume (Fig. 3) . Even slight residual obstruction in this location that does not cause any measurable pressure gradient could reduce regurgitation considerably. Diffuse obstruction of the pulmonary arterioles requires special considerations in this regard. In this stituation there is a reservoir which contains relatively large amount of blood as compared to usual regurgitant volume. Pulmonary arteriolar obstructions will not work as resistors to the regurgitant flow as considered in those with residual stenosis adjacent to the pulmonary valvular annulus. On the contrary, it will aggravate the regurgitation by elevating mean diastolic pressure difference between the pulmonary artery and right ventricle. Table I was made using data collected from heterogenous patients with or without residual pressure gradient less than 20mmHg, those with or without pulmonary regurgitation, and those with or without pulmonary hypertension. Therefore results shown in Table I must be considered as average values in these heterogenous patients. For clinical purpose, Table I should be used cautiously just as a guide. We have started a prospective study using Vol. 18 No. 5 this Table. In a few patients so far operated according to this Table, Suppose residual obstruction is present in the main pulmonary artery and pulmonary regurgitation is also present due to a patch across the valvular annulus. Mean diastolic pressures in the pulmonary artery distal to the obstruction, proximal to the obstruction, and in the right ventricle are designated as P1, P2, and P3 respectively. Diastolic area at the stenosis and regurgitant area at the annulus are designated as SA and RA respectively. Regurgitant volume (Q) flows from the pulmonary artery to the right ventricle during diastolic interval (t). where TRA is total regurgitant area of the system and k is a constant. From these 3 equations, the following formula may be derived:
(6) In previous study concerning pulmonary regurgitation,5) regurgitant fraction has been correlated with regurgitant area:
where CI is cardiac index. Assuming that cardiac index is 4L/min/M2, this may be converted to: Vol. 18 No. 5 Since this is considered to be a special solution of general regurgitant formula in cases with the normal-sized pulmonary artery (SA=3.5cm2/M2 in the equation (6)10)), RA may be expressed:
Therefore the general regurgitant formula is:
